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1.0 INTRODUCTION  

The United States Army Corps of Engineers (USACE) is conducting an Environmental Assessment (EA) 

for the implementation of stormwater mitigation measures at Kahuku High School, O‘ahu, Hawai‘i.  

Alternative measures to reduce the impact of storm flooding on the high school campus were studied and 

one alternative was selected as the most appropriate mitigation measure (USACE, 2009).  Environet has 

been retained under Contract No. W9128A-09-P-0025 to prepare an EA in accordance with the National 

Environmental Policy Act (NEPA) of 1969, as amended, Council on Environmental Quality (CEQ) 

regulations (40 Code of Federal Regulations (CFR) 1500-1508); Engineer Regulation (ER) 200-2-2, 

Environmental Quality Procedures for Implementing NEPA; and Chapter 343, Hawai‘i Revised Statutes 

(HRS) and Act 50, as amended.   

1.1 PROJECT LOCATION AND SETTING 

Kahuku High School is located on the northeast coast of the Island of O‘ahu, approximately 26 road miles 

from downtown Honolulu (Figure 1-1).  The high school is situated within the community of Kahuku 

which is under the jurisdiction of the City and County of Honolulu.  The campus is bordered by 

Kamehameha Highway to the north, Kahuku Park to the west, a cliff to the south, and Kahuku Fire and 

Police Station to the east.  The area of interest includes the 26-acre sub-drainage area of the high school 

(split into Kahuku High 1 and 2) as well as Kahuku Park 1 and 2, and the Puuluana Road area across 

Kamehameha Highway, about 6.7, 12 and 0.6 acres, respectively (Figure 1-2).  The highest elevation of 

the sub-drainage area is approximately 25 feet (ft) above mean sea level (msl) with the lowest elevation 

area at approximately 5 ft above msl.  Kahuku Park 1 and 2, and Kahuku High 2 are areas with higher 

elevations sloping down towards the Kahuku High 1 area and Kamehameha Highway.  A small wooded 

area covers the southern (higher elevation) end of the high school property while buildings and roads with 

less vegetation are located in areas of lower elevation.  The lowest areas on campus occur around the 

gym, the school entrance located on the Kamehameha Highway side of the campus, and the football field.  

The park consists of an open area covered with landscaped grass.    

1.2 PURPOSE AND NEED FOR ACTION 

1.2.1 Existing Conditions 

During high rainfall events the Kahuku High School watershed experiences flooding in the low lying 

areas.  The flooding occurs mainly in and around the front entrance, gym, and football field, and in areas 

adjacent to Kamehameha Highway.  The water collects in these areas for extended periods of time due to 
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lack of either adequate drainage infrastructure or ponds.  The runoff from the park also collects in the 

areas adjacent to the highway adding to the overall flooding of the area.  Park waters do not directly enter 

the football field due to a drainage berm that directs the water towards the highway.  This berm 

disappears near the park/school boundary by the tennis courts and Building J.  Runoff from the Puuluana 

Road area across Kamehameha Highway contributes to the flooding at the front entrance of the school.  

School staff report that it can take hours after the end of a rainfall event for the ponded runoff to drain or 

seep underground. 

1.2.2 Past Flood Abatement Efforts 

There are no stream channels within the area therefore most of the water accumulates through overland 

flow.  The stormwater drainage systems at Kahuku High School consist mainly of a series of dry wells 

constructed in 1970, 1974, and 1994, and an 18-inch diameter perforated drain pipe stormwater system 

that drains the front entrance and gym area.  The drain pipes were constructed in 1976 when a new 

(current) gymnasium was built (Figure 1-3).  This system takes the runoff to a dry well located near the 

boundary of the school and the park.  The park area relies on small drainage swales and berms along the 

park/school boundary to transport the runoff to the low-lying area of the park near Kamehameha 

Highway.  An existing 24-inch culvert is located in a low point within a residence lot adjacent to the 

school and park fronting Kamehameha Highway.  The culvert drains to a small detention basin within the 

grounds of the Kahuku Sugar Mill on the opposite side of the highway.  This culvert is the only existing 

outlet for the stormwater that accumulates in the high school and park watersheds.   

1.2.3 Purpose and Need 

Under the legislative authority of the Consolidated Appropriations Act, 2008 (Public Law 110-161), 

Division C, Section 112, the USACE was authorized to design an environmentally sound and feasible 

stormwater collection and drainage system for Kahuku High School at the request of  the State of Hawai‘i 

Department of Education (DOE).  As the local sponsor of the project, DOE would be responsible for the 

Operation and Maintenance (O&M) of the drainage system so that it remains capable of providing the 

maximum protection for which it was designed.   

Improvement to the existing drainage at Kahuku High School is needed to provide a solution to the 

recurring flooding problem that has caused inconvenience to countless students as well as community 

members for decades.  School closure or class cancellation as a result of campus flooding interrupts the 

curriculum as well as interferes with outdoor activities that occur on the football field.  The runoff that 

accumulates at the front entrance of the high school not only hinders the use of the two parking lots that 
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are used by faculty and campus visitors, but also slows down the traffic that passes by the high school 

entrance on Kamehameha Highway.  Standing water on campus could pose health hazards after extended 

periods of time and should not be neglected.  Flooding problems at Kahuku High School recur every year 

and need to be addressed in a timely manner in order to provide a better learning environment for the 

students as well as to better protect the health and well-being of the Kahuku community. 

A total of four alternatives to reduce the impact of storm flooding on campus are discussed in this EA.  

One alternative was selected for further analysis including a more detailed design and in-depth planning.  
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2.0 ALTERNATIVES 

2.1 ALTERNATIVE 1: Divert Water to Helipad Basin and Park Areas 

Alternative 1 focuses on diverting the stormwater away from the low areas that lack adequate drainage 

outlets to areas that can drain the water more efficiently.  This alternative includes installation of a 

drainage system that would collect stormwater and divert it to ponding areas with better drainage, such as 

the fire and police station helipad area and the low-lying areas Kahuku Park.  The alternative includes the 

construction of two separate berms and two separate stormwater drains with associated piping.  The first 

drainage system consists of a berm and stormwater drain located south of the football field that are 

designed to divert water from the upper watershed away from the football field and into the fire and 

police station helipad drainage basin.  The fire and police station drainage basin has ample storage and 

outlet capacity to handle the water from this area.  The second drainage system is a berm and stormwater 

drain that prevents the park stormwater from inundating the adjoining school lands.  Figure 2-1 shows the 

estimated design requirements for this alternative.  The preliminary cost estimate for this alternative is 

$977,000. 

Alternative 1 would alleviate some of the flooding currently experienced at the football field by diverting 

the water to the fire and police station helipad area. It is the most cost-effective alternative and would also 

prevent stormwater and any associated pollutants dissolved within or transported by the stormwater from 

flowing directly to the ocean. However, during storm events greater than 10 percent (%) (10-year) events, 

the flash-flood nature of Hawaiian storms would likely overwhelm any stormwater drainage system 

leading to marginally less flooding rather than a full solution to the problem.  Alternative 1 also does 

nothing to address the problem of the undersized drainage outlets in the low-lying areas of the park.  As a 

result, any water that does pond would create a safety issue if the low-lying area cannot be separated from 

the rest of the park by a security barrier such as a fence.  Stagnant water can also present health concerns.  

Alternative 1 also impacts neighboring properties owned by the City and County of Honolulu by creating 

maintenance and liability issues.  Alternative 1 would not meet the project objective since it is not a 

comprehensive solution to the flooding problem on campus and may potentially have negative impacts to 

adjacent areas.   
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2.2 ALTERNATIVE 2: Underground Storage 

Alternative 2 involves storing stormwater runoff in a system of underground storage units built under the 

existing football field.  The football field would be rebuilt on top of the storage units.  The existing 

drainage and dry well system would be attached to the storage units and new inlets would be installed to 

collect the surface water that naturally ponds at the football field into the units.  The water would be held 

within the underground storage units until it naturally infiltrates into the groundwater table.  Figure 2-2 

shows the features of Alternative 2.  Preliminary cost estimate for this alternative is $3,965,000. 

Alternative 2 would alleviate most of the flooding currently experienced at the football field by storing 

the water under the field itself.  Some localized flooding in the low areas near the highway is likely to 

remain, however the majority of the flood waters would be stored within the storage units.  Alternative 2 

has added benefits of protecting the football field itself from flooding.  It would also handle larger 

frequency floods than the other alternatives and does not require the use of any land outside the boundary 

of the Kahuku High School campus.  Stormwater and the pollutants it may contain would be prevented 

from flowing directly to the ocean and stored in a way that minimizes safety or health concerns. The 

disadvantages of Alternative 2 include its high cost and lengthy duration of construction.  Construction 

would take several months and involve the demolition of the football field and surrounding track, which 

would be reconstructed once stormwater collection unit construction is completed.  Depending on the use 

of the field and track areas at that time, construction would have a short-term large impact on campus 

activities.  Maintenance by flushing and/or pumping the underground storage units would be necessary 

depending on the natural drainage characteristics of the grounds under the football field and the amount of 

trash or sediment that may enter the storm drain system. 

Alternative 2 is preferred as it would best reduce the flooding problems on campus by utilizing existing 

drainage systems on campus and would not require construction nor create impacts outside the high 

school boundary.  A more detailed description and analysis of Alternative 2 is included in Section 3. 

2.3 ALTERNATIVE 3: Culvert Diversion to Hospital Ditch 

Alternative 3 involves draining the stormwater runoff away from the Kahuku High School campus by 

creating a large culvert underneath and adjacent to Kamehameha Highway that eventually flows into the 

Hospital Ditch and out to the ocean.  Figure 2-3 illustrates the features of Alternative 3.  This alternative 

follows what was proposed by Hida, Okamoto& Associates (1992) and USACE (2006).  The preliminary 

cost estimate for this alternative is $4,666,000.   
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Alternative 3 would alleviate most of the flooding currently experienced at the lower campus and football 

field and would also benefit the surrounding areas by providing an adequate drainage outlet for Kahuku 

High School and the adjacent park areas.  The large culvert would allow stormwater to flow away from 

the campus quickly, thus preventing flood damage to the high school.  However, runoff would still pond 

on park land where the drainage culvert begins, presenting a safety hazard.  In addition, a substantial 

amount of park land and private property would be required in order to build the drainage structure, and 

traffic on Kamehameha Highway would have to be diverted during construction.  Alternative 3 is also the 

most expensive alternative of the three studied.  Environmentally, Alternative 3 includes drawbacks 

because it would pass the stormwater runoff, including any pollutants, to the ocean via Hospital Ditch.  

This alternative would require coordination with a few private landowners, City and County of Honolulu, 

State of Hawai‘i Department of Transportation (DOT), and the United States Fish and Wildlife Service 

(USFWS) which owns parts of Hospital Ditch.  Questions about maintenance and liability may occur 

amongst these parties.   

This alternative would achieve project objectives, despite the ponding that may occur where the drainage 

culverts begin.  However, considering the high cost and potential negative impacts to the surrounding 

areas and the ocean, this alternative may not be feasible. 

2.4 ALTERNATIVE 4: No Action 

Alternative 4 is to leave the existing conditions unchanged.  While this is not a mitigation alternative to 

the flooding problem at Kahuku High School, it provides a reference point for comparison and evaluation 

of the three previously discussed alternatives.  Having no construction costs, this alternative would be the 

least costly.  Furthermore, school functions would not be affected by construction activities.  However, 

the flooding problem would remain, with future costs expected for repairing flood damages and for 

maintenance.  Stagnant water also presents a health concern as well as rendering the football field 

unusable for an extended period of time after storm events. 
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3.0 ADDITIONAL DESIGN FOR PROPOSED ACTION 

3.1 UNDERGROUND STORAGE UNIT DESIGN AND CAPACITY 

The proposed underground storage unit capacity has been designed based upon a 2% (50-year) storm 

volume of about 120,000 cubic ft.  It has been designed to reduce residual flooding at low ground 

elevations on campus from storms larger than 10% (10-year) events.  Flood extents from 10% and 2% 

storms are shown in Figures 3-1 and 3-2, respectively.  Figure 3-3 shows the residual flood extent from 

storms greater than 10% events up to 2% events.  As mentioned earlier, some localized flooding is 

expected to remain in the low-lying areas near Kamehameha Highway.  However, most of the flooding 

experienced at the football field would be alleviated by having the stormwater stored underground within 

the storage units.  The underground storage unit capacity would be exceeded during storms events that are 

2% or greater.  In such cases, it is expected that pumping excess stormwater from the storage units would 

be necessary to prevent backup of water through the system.  The storage unit has been designed to have a 

low point with manhole access and a concrete sump floor for pumping access, which would also allow 

cleaning of the storage unit when needed.  Disposal of the excess stormwater and removed silt, sediment, 

trash, and debris is to be done in accordance with applicable laws.  The manhole access would be located 

near Intake 5 by Building U (Figure 3-4).           

Approximately 5,900 three-foot and 4,800 two-foot high Brentwood Storm Tank storage units (Figure 3-

5) would be used with an invert elevation of 5 ft for the pipes entering the units.  Figure 3-6 shows a cross 

section of the storage unit design.  Based on the depth of the groundwater table, which is 3.5 to 4 ft below 

ground surface (bgs), it was determined that the lowest elevation of excavation for the storage units would 

be limited to about 4 ft bgs.  Depending on further geotechnical investigations preceding construction, the 

invert elevation may need to be adjusted.  The field level would be raised 1 to 3 ft above the current level, 

depending on the allowable excavation depth.        

3.2 DISPOSAL OF EXCAVATED SOIL 

Approximately 9,600 cubic yards (cy) of excavated soil is expected to be generated during the installation 

of the underground storage units.  Assuming a height of 3 ft, approximately 1.98 acres of land would be 

needed to stockpile the soil.  Alternatives that are currently considered for the disposal of the excavated 

soil include trucking the soil off campus to another DOE project construction site for reuse or allowing 

the project construction contractor to make a decision as to where to relocate the soil.         
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3.3 INLET AND PIPE DESIGN 

The proposed inlet and pipe line layout is shown in Figure 3-4.  Inlet locations and their corresponding 

drainage areas (Figure 3-7) were determined from 2-foot contour topographic data (1991 aerial 

photogrammetric map by RM Towill Corporation (RMTC)), a site visit by the USACE, and aerial 

images.  The layout aimed to capture as much stormwater runoff as possible in the lower campus that is 

not captured by the already existing drainage system near the gymnasium.  Detailed descriptions of 

calculations used to determine the inlet size and pipe capacities as well as minimum invert elevations 

required to maintain sufficient pipe velocity are included in the Engineering Design Report (EDR) 

prepared by the USACE (USACE, 2009).     

3.4 OPERATION AND MAINTENANCE 

No major components of the proposed underground storage system would require replacement over the 

economic life of the project (50 years).  However, regular maintenance would be required to ensure the 

proper functioning of the system so that maximum storm damage protection is provided.  An O&M 

Manual would be prepared during the plans and specifications phase of the proposed project.  The items 

to be included are the following: 

 Minimizing or eliminating the introduction of silt, sediment, trash, and debris into the storage 

units, catch basins, and pipe lines. 

 Minimizing the introduction of silt, sediment, trash, and debris at all inlets during operation 

through best management practices (BMPs). 

 Conduct semi-annual visual inspections of the manhole and inlets to check for sedimentation and 

debris. 

 Evacuate debris and sediment from the manhole and inlets depending on findings from the 

inspection. 

3.4.1 Infiltration Capability 

Depending on the actual silt, sediment, trash, and debris load into the system, the infiltration performance 

of the geofabric and gravel underlayer would eventually be degraded.  With degraded infiltration 

capability, the storage units may need to be pumped out after large storm events or on a periodic basis.  

Due to the design of the underground storage unit as an infiltration basin, flushing of the entire system 

may not be a practical approach in maintaining its infiltration performance.  Rather, it would be more 

practical and effective to minimize materials that enter the system.  Once the infiltration performance of 
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the storage units are degraded to the point where periodic pumping and flushing is necessary, it may 

become more feasible to replace the storage units. 

3.4.2 Pumping of Excess Stormwater During Large Storm Events 

As stated earlier, the capacity of the proposed underground storage unit has been designed based upon a 

2% (50-year) storm event.  Consequently, in case of a large storm event that is 2% or greater, pumping of 

excess stormwater may be necessary in order to prevent back up of water through the system and to 

prevent flooding on campus.  Even during storm events that are less than 2% storms, pumping of excess 

stormwater may eventually become necessary as the system loses its initial infiltration performance.  A 

pumping truck may be used to pump excess stormwater off campus.  This solution may be of limited use 

at the site, considering a 2% storm is likely to inundate not just the campus but also the surrounding areas.  

Pumping excess water from the campus may not be successful at eliminating ponding if water from 

surrounding areas immediately flows onto the campus as a result of pumping activities.  It remains an 

option that can be explored if the need exists, however.  The Honolulu Fire Department has assisted 

Kahuku High School with such cases in the past.  A request for information regarding the frequency of 

such events and procedures they have followed to dispose of the pumped stormwater has been sent and 

responses will be incorporated into the Final EA.  In order to ensure health and safety to students and 

faculty, cancellation of school or evacuation may be a preferred course of action during a large storm 

event.   
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4.0 AFFECTED NATURAL ENVIRONMENT 

4.1  GEOLOGY AND SOILS 

The island of O‘ahu consists of the Waianae and Ko‘olau Mountain Ranges, both of which are eroded 

remnants of great shield volcanoes.  Lava flows from the Ko‘olau Volcano banked against the slope of 

Waianae Volcano to form the Schofield Plateau which is located in between the two ridges.  After the two 

ranges were sculptured into their present form by fluvial and marine erosion, the island went through a 

complicated series of emergences and submergences.  The project site is located on a coastal plain 

northeast of the Koolau Mountain Range which was formed during the changing sea levels.  The 

relatively flat coastal plain extends up to approximately one mile inland and is composed of sediments 

from the land and coral, reef, and other marine sediments deposited on basaltic lavas.  The surface soil 

within the project site primarily consists of Jaucus sand (JaC) deposits along Kamehameha Highway and 

Mokuleia clay loam (Mt) further inland (Figure 4-1).  Mt deposits occur along relatively level coastal 

areas and are often found in association with JaC deposits.  Mt exhibits moderate permeability, slow 

runoff, and a very slight erosion hazard.  These soils are often used of the commercial production of 

sugarcane, truck crops, and as ranchlands.  JaC exhibits rapid permeability, slow to very slow runoff, and 

slight erosion hazard, but erosion due to winds can be quite severe in areas with no vegetation (Foote et 

al., 1972). 

4.2 CLIMATE 

The Kahuku area has a subtropical climate characterized by relatively mild and constant temperatures, 

moderate humidity, prevailing northeasterly trade winds, and extreme variation in rainfall over short 

distances.  Climate may vary spatially with altitude and in relation to prevailing local winds.  Mean 

monthly temperatures vary from high-80 degrees Fahrenheit (°F) during the summer months (May 

through September) to high-70 °F during the winter months (October through April).  Temperatures near 

Kahuku have ranged from a maximum of 93 °F to a minimum of 56 °F with a mean annual temperature 

of 76 °F.    

4.3 PRECIPITATION 

The uplands of O‘ahu receive a steady amount of rainfall as moist oceanic air is forced up and over the 

Ko‘olau Range by persistent northeasterly trade winds.  During the winter months, sporadic southwesterly 

winds that accompany low-pressure systems bring intense and episodic rains to the Hawaiian Islands.  

The coastal plain receives a lesser proportion of total rainfall as trade wind precipitation and much greater 
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proportion from winter storms.  Following an orographic pattern, as rainfall and cloud cover increase with 

altitude and distance inland, median annual rainfall ranges from about 39 inches at the town of Kahuku 

and about 150 inches a the Ohia Ai Gulch, to over 300 inches near the crest of the Ko‘olau Range further 

south.  The mean annual rainfall at the study area is about 50 inches a year (DLNR, 1982 and 

Giambelluca et al., 1986).  

4.4 HYDROLOGY AND FLOODING 

4.4.1 Surface Water 

Since there are no surface stream channels within or surrounding the project area, surface water generally 

flows overland accumulating at lower portions of the area.  As shown in the topographic map, the high 

school campus lies on a relatively flat area with higher lands to the southwest and northeast (Figure 4-2). 

The highest elevation on campus occurs at the upper campus at approximately 25 ft above msl and the 

lowest at the lower campus at approximately 5 ft above msl.  The existence of very fine grain soils (silt 

and clay) or impermeable cap rock as indicated by soil test borings from previous geotechnical 

investigations (Ernest K. Hirata & Associates, Inc., 1989; Maurseth, Howe, Lockwood & Associates, 

1970; Soils International, 1983; and Walter Lum and Associates, Inc., 1969) explains the poor subsurface 

drainage at the lower campus.          

4.4.2 Groundwater 

The project site overlies the Koolauloa aquifer system defined by the State of Hawai‘i Department of 

Health (DOH).  The upper aquifer, code 30601116 (22221), is listed as an unconfined (the aquifer is not 

confined under pressure beneath relatively impermeable rocks or soil), basal (fresh water in contact with 

seawater), sedimentary (non-volcanic lithology) aquifer (Figure 4-3).  This aquifer has potential use as a 

drinking water source and is listed as ecologically important.  The irreplaceable aquifer has a low salinity 

(250-1,000 milligrams per liter of chloride (mg/L Cl-)) and has a high vulnerability to contamination.  

The lower aquifer, code 30601112 (21122), is listed as an unconfined, basal, dike (aquifers contained in 

dike compartments) aquifer, and has potential use as a drinking water source.  The irreplaceable aquifer 

contains fresh water (less than 250 mg/L Cl-) and has a moderate vulnerability to contamination.  The 

proposed action is not expected to have any impacts to the aquifers underlying the project site since 

excavation for the installation of the underground storage unit would be limited to depths above the 

groundwater table.      
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4.4.3 Flooding 

The majority of the project area falls within Flood Zone X as defined by the Federal Emergency 

Management Agency (FEMA), indicating that the site does not lie within either the 100-year or the 500-

year flood zone (Figure 4-4).  A small portion of the eastern boundary of the project area falls within 

Flood Zone A.  This designation indicates areas within the 100-year flood where base flood elevations are 

not defined.   

4.5 BIOLOGICAL RESOURCES 

Existing Conditions 

A biological survey of the portion of Kahuku High School that could potentially be impacted by the 

proposed action was conducted on July 23, 2009.  The survey area included the football field and 

surrounding parts of the campus that are potentially subject to construction activities.  The full report by 

AECOS, Inc. is presented in Appendix A. 

Flora 

The majority of the plants encountered during the field survey were ornamentals, grasses in maintained 

lawns, or ruderal weeds in disturbed areas where maintenance is infrequent; typical of what would be 

found on a school campus or a managed/maintained area.  A total of 86 species of flowering plants and 

one fern were identified during the field survey.  Of these species, three (3.4%) are native species, with 

another three (3.4%) considered to be early Polynesian introductions to the Hawaiian Islands.  The three 

native species; ‘ohai, pōhinahina, and koki‘o ke‘oke‘o are all found in the planting bed near the library.  

Besides the plants that are weeds; ruderal species outside the regularly maintained areas, essentially all of 

the plant species within the survey area are planted for landscaping purposes.  A full inventory of all the 

plants observed within the survey area is presented in Appendix A.   

Fauna 

Other than those supporting common lowland birds and introduced wild or feral mammals, no habitats are 

present within the project area and no animals of special concern were observed during the field survey.  

The large grassed football field likely provides a winter feeding/resting habitat for one or more Pacific 

Golden-Plover (Pluvialis fulva), known as kolea in Hawai‘i.  However, none were observed during the 

survey since these birds migrate away from Hawai‘i to northern latitudes (Alaska) during the summer 

months.  Kolea are known to depart Hawai‘i in late April to early May with adults returning in August 

and juveniles in October (DLNR, 2005).  No federally endangered or threatened species, streams, 
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relatively permanent or non-relatively permanent waterways, or wetlands occur in the project area.  The 

closest wetland occurs approximately 1,200 ft northwest of the campus (Figure 4-5).  The only critical 

habitat that occurs in the surrounding area is Mokuauia Island, commonly known as Goat Island, located 

approximately 720 ft offshore from Malaekahana Bay which is approximately 0.75 miles southeast of the 

project site (Figure 4-6).    

Potential Impacts and Mitigation 

With the exception of Alternative 4, all alternatives share the potential for temporary construction-related 

impacts.  Any vegetation clearing activities create a risk for the entry of terrigenous sediments into the 

adjacent near shore marine waters via runoff during earthmoving and related activities.   

During torrential rains which occur regularly in Hawai‘i, runoff is inevitable.  Alternative 3 would pass 

the stormwater runoff, including any pollutants, to the ocean via Hospital Ditch.  In contrast, the impacts 

from the preferred alternative would be temporary and sedimentation and runoff may be reduced by 

implementation of BMPs during construction and possibly by avoiding construction during the wet 

season.  The potential to introduce invasive plant species may be increased during construction activities 

especially within the grassed football field area.  The proposed action would involve stripping of the grass 

on the football field.  However, this is also anticipated to be temporary with restoration activities 

following the completion of the proposed action.     

Since the project area does not contain any habitats for federally endangered or threatened or any other 

species of concern, no adverse impacts are anticipated.  Impacts to the kolea that use the football field as a 

winter feeding/resting ground would be temporary as the species is expected to return to the area after 

project completion.  Moreover, there is a possibility that the kolea might continue to utilize the football 

field as a resting ground during construction since activities are not anticipated to be large in scale.  

Impacts may be minimized by avoiding construction during the times that kolea are known to occur in 

Hawai‘i.   





Draft Environmental Assessment   October 2011 
Kahuku Storm Damage Reduction Project 
Kahuku, O‘ahu, Hawai‘i 

4-14 

This page is intentionally left blank. 





Draft Environmental Assessment   October 2011 
Kahuku Storm Damage Reduction Project 
Kahuku, O‘ahu, Hawai‘i 

4-16 

This page is intentionally left blank. 





Draft Environmental Assessment   October 2011 
Kahuku Storm Damage Reduction Project 
Kahuku, O‘ahu, Hawai‘i 

4-18 

This page is intentionally left blank.



Draft Environmental Assessment   October 2011 
Kahuku Storm Damage Reduction Project 
Kahuku, O‘ahu, Hawai‘i 

 5-1

5.0 AFFECTED HUMAN ENVIRONMENT 

5.1 HISTORIC AND CULTURAL RESOURCES 

5.1.1 Archaeological Resources 

An archaeological literature search and field inspection was conducted in July 2009 by Scientific 

Consultant Services, Inc. (SCS).  The literature search focused on identifying known Land Commission 

Awards (LCAs) and land grants pertaining to the project area in order to assess past uses of the property.  

Additional research included a review of previous archaeological investigations conducted in or near the 

project area.  The purpose of the field inspection was to identify any archaeological sites or features 

occurring within the project boundary.  The literature search and field inspection report prepared by SCS 

is included in Appendix B.   

The project area falls within the Kahuku (or formally Ke‘ana) Ahupua‘a which is an area known for its 

historical and cultural significance to the island of O‘ahu.  Although population declined rapidly with 

increased European contact as well as higher demand from chiefs to commoners, observations by Captain 

James Cook and Lieutenant James King during a visit in 1779 indicated that the region had a high 

population and was amply cultivated.  Later in the 19th century, the majority of Kahuku Ahupua‘a was 

utilized as ranchland as well as for sugarcane plantation purposes.  A total of 83 LCAs were awarded in 

the Ahupua‘a.  However, none involved the lands of the project area.     

Numerous archaeological sites have been identified previously in the Kahuku area including Puuala 

Heiau (State Site No. 260), Keana Cave, a burial grave (State Site No. 50-80-02-270), and natural features 

associated with legends.  In addition, the State of Hawai‘i Department of Land and Natural Resources 

(DLNR), State Historic Preservation Division (SHPD) has documented numerous inadvertent discoveries 

of traditional style burials along the coastal region of Kahuku.             

The archaeological field inspection conducted on July 24, 2009 by SCS identified one previously 

unidentified surface feature.  The feature, designated as State Site 50-80-02-7134 (SCS Site T-1), 

consisted of two parallel concrete retaining walls containing stairs located on the east side of the football 

field adjacent to the southern portion of Building Y just outside of the eastern fenceline.  According to the 

Kahuku High School custodian, the stairs were constructed during the 1940s or 1950s and were 

associated with an outdoor stage, which no longer exists.   
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Potential Impacts and Mitigation Measures 

Although State Site 50-80-02-7134 (SCS Site T-1) is considered to be a Historic Property since it is 

believed to be over 50 years old, it is not considered to have cultural or historical significance because the 

associated stage no longer exists.  Construction activities during the proposed action will not have any 

impacts to State Site 50-80-02-7134 (SCS Site T-1) because the feature is located outside the football 

field area.  Mitigation measures to avoid potential impacts to State Site 50-80-02-7134 (SCS Site T-1) 

during construction activities will be limited to marking the feature with marking tape and notifying all 

onsite workers of the presence of the archaeological feature.  It is unlikely that additional surface 

archaeological features would be present given the extensive ground alterations associated with the 

construction of Kahuku High School.  Based on the archival research and previous archaeology 

conducted in the coastal reaches of Kahuku Ahupua‘a and similar geographic setting, there is a relatively 

high probability of finding pre-Contact (and possibly early Historic Period) Native Hawaiian habitation 

sites and burials in subsurface deposits closer to the coastal areas outside of the project area.  The soils 

within the project area include JaC deposits, which are known to be traditional interment sites for Native 

Hawaiian burials.  The presence of JaC deposits is mitigated by the more inland location of the project 

area, indicating a relatively low probability of finding subsurface evidence of Traditional Native 

Hawaiian and/or early historic activities including hearths, midden deposits, and other occupation debris 

(e.g., stone tool waste, discarded artifacts related to habitation and fishing) during construction activities.  

Although the probability is low, the probability still exists; therefore, SCS has recommended on-site 

archaeological monitoring during all ground disturbing activities associated with the proposed action.   

5.1.2 Cultural Resources 

A Cultural Impact Assessment (CIA) was conducted in August and September 2009 by SCS pursuant to 

Act 50, enacted by the Legislature of the State of Hawai‘i in 2000, and in accordance with the Hawai‘i 

State Office of Environmental Quality Control (OEQC) Guidelines for Assessing Cultural Impacts, 

adopted by the Environmental Council in November 1997.  The assessment involved identification of the 

possibility of cultural activities and resources occurring within the project area and its vicinity, and 

assessing the potential impacts on such resources.  The assessment included archival and documentary 

research as well as communication with organizations with knowledge of the project area and its cultural 

resources, practices, and beliefs.  The full report is included in Appendix C.   

Historical and cultural source materials pertaining to the project area and archaeological reports specific 

to the project vicinity were extensively used to analyze “the potential effect of the project on cultural 

resources, practices or beliefs, its potential to isolate cultural resources, practices or beliefs from their 
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setting, and the potential of the project to introduce elements which may alter the setting in which cultural 

practices take place” (SCS, 2009).  The CIA describes the Ahupua‘a of Ke‘ana where the project area is 

located as once a populous area “exceeding fine and fertile” during pre-Contact times.  However, changes 

in land ownership after the Great Māhele, ranching, sugar and pineapple cultivation, military occupation, 

and general urbanization have greatly altered the land uses in Kahuku.  The CIA identifies several myths 

and archaeological sites pertaining to the general Kahuku area.  However, none were found to indicate use 

of the project area for traditional cultural purposes within recent times. 

CIA inquiry letters were sent to the History and Culture Branch Chief with SHPD, Ko‘olau Hawaiian 

Civic Club, and the O‘ahu Island Burial Committee.  Additionally, CIA Notices requesting information 

on any cultural resources or activities at the proposed project area were published on August 30 and 

September 2 and 3, 2009 in The Honolulu Advertiser and in the August and September 2009 issue of the 

Office of Hawaiian Affairs (OHA) newspaper, Na Wai Ola.  No responses were received from any of the 

organizations contacted or news periodical announcements.       

Potential Impacts and Mitigation Measures 

Since there were no cultural activities identified at the project area, no adverse impacts are anticipated, 

thus, no mitigation measures are required.  

5.2 LAND USE AND VISUAL RESOURCES 

Kahuku High School is situated in the core of Kahuku Village, a traditionally rural area.  The coastal 

lowlands and uplands to about 200 ft altitude in the Kahuku area were cultivated for sugarcane by 

Kahuku Plantation Co. from 1890 to 1971.  After the end of sugar cultivation, these lands were replaced 

by ranches, crop farms, and aquaculture fields (USGS, 2000).  The Village historically developed around 

the Kahuku Sugar Mill, and although the mill is closed, settlement patterns remain with development 

limited to areas along Kamehameha Highway near the mill (RMTC, 2008).   

The entire project area falls within the State of Hawai’i Land Use Commission (LUC) designation of 

Urban.  The LUC designation for the surrounding areas, mainly to the south, is Agricultural (Figure 5-1).  

The City and County zoning designation of the project area is residential, surrounded by restricted 

agricultural land to the south and neighborhood business land to the north across Kamehameha Highway 

(Figure 5-2).  In addition to residential housing clustered along the highway, a district park, hospital, and 

a fire and police stations are located adjacent to the highway (Figure 5-3).  The visual setting of 

vegetation, agricultural lands, sparse buildings, and minimal road improvements is an important aspect of 

the Kahuku area in maintaining its rural characteristic.        
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Potential Impacts and Mitigation 

Short-term land use impacts may be generated during the construction phase of the proposed action 

including limited access to the football field and other areas that may become blocked by construction 

activities or vehicles on campus.  Of all the alternatives, with the exception of Alternative 4, the proposed 

action would have the least amount of land use disturbance off campus and is expected to provide an 

overall long-term benefit to land uses in the area by improving its drainage system.   

Disturbed ground, stockpiles, heavy equipment operations, and construction worker activities would be 

apparent from areas adjacent to work areas during the construction phase of the proposed action.  

However, impacts are expected to be temporary, as these visual impacts are construction-related and the 

stripped grounds that contribute much to the visual disturbance would be restored to pre-construction 

condition at the end of the construction phase.   
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Potential Impacts and Mitigation 

As the project area is not known to contain any HTRW materials, excavated soil that would be generated 

from the project site is not anticipated to be hazardous.  Lands inland of Kamehameha Highway in 

Kahuku Village, however, were historically used for sugar cane cultivation (RMTC, 2008), and it is 

possible that pesticide and herbicide residuals remain in the soils at Kahuku High School.  As a 

conservative measure, any soil excavated from the site and allocated to be disposed of at a landfill or to be 

reused would be subject to proper testing and evaluation for suitability for the chosen use.          

5.4 NOISE  

Ambient noise in the project area is relatively low due to its rural location.  Noise-generating activities are 

currently dominated by wind and vehicular traffic along Kamehameha Highway and other local 

roadways.  Normal daytime noise sources also include student activities on campus, lawn mowers, bird 

calls, and occasional aircraft overflight.  Since the proposed action is not expected to generate a 

significant increase in noise levels, no noise study was conducted for this project.   

Potential Impacts and Mitigation 

Noise impacts from all available alternatives would be limited to typical construction noise audible in the 

area in the immediate vicinity of the construction work sites.  Impacts would be short-term and limited to 

daytime hours during weekdays.  According to DOH noise regulations as specified for construction 

related activities, noise-generating construction activities are not allowed during nighttime hours or on 

Sundays and holidays.  Other DOH regulations include the use of properly muffled construction 

equipment and ensuring that noise levels fall within the permitted levels during the use of heavy 

equipment such as backhoes, excavators, and bulldozers.  Compliance with such regulations would 

minimize noise impacts on campus and other areas during the construction phase.  In addition to 

compliance with DOH regulations, consultation with the high school may be necessary to ensure that 

elevated noise levels during construction do not interfere with classes, as classrooms adjacent to the 

football field are not air conditioned and windows are usually kept open during classes.  Scheduling 

construction activities during summer recess may be necessary as a mitigation measure to avoid conflict 

with classroom activities.  No long-term noise impacts are expected for any of the alternatives.        

5.5 AIR QUALITY 

The ambient air quality in the project area is considered to be relatively good due to prevailing 

northeasterly trade winds, its rural location, and absence of industries in the area.  Natural air pollutants in 

the area include ocean spray, wind-blown dust, brush fires, and occasional volcanic emissions from the 
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Island of Hawai‘i.  Anthropogenic sources include vehicle exhaust, refuse burning, barbecues, and other 

minor sources such as paint, varnish, and aerosol sprays.   

Potential Impacts and Mitigation 

Air quality impacts from the available alternatives are not expected to be significant.  Short-term air 

quality impacts are expected from fugitive dust and vehicular emissions generated during construction 

activities.  Dust control measures such as watering of the unpaved work areas, use of wind screens, and 

keeping paved roads used for project area access clean would be implemented in order to minimize 

fugitive dust emissions.  Increased vehicular emissions during the construction phase is expected both 

from on-site construction equipment and vehicles, and from vehicles traveling to and from the project site 

including construction vehicles and vehicles used by commuting construction workers.  Fugitive dust and 

vehicular emissions may reach areas outside the boundary of the project area.  However, impacts are not 

expected to be significant and should be temporary.  Once the construction is completed, air quality in the 

project area is expected to return to its ambient condition.     

5.6 RECREATION AND RESOURCE USE 

Several beach parks, state parks, and golf courses exist in the vicinity of the project area.  These 

recreational facilities are used extensively by the local community and people who travel from outside the 

area.  Recreational use of the project area is limited to events and activities on campus that involve the 

students, their families, and others.    

Potential Impacts and Mitigation 

Since the proposed action would not affect areas outside the boundary of the high school, there would be 

no adverse impacts to recreational users outside the campus.  There would be limited temporary impacts 

during construction to those who attend the high school, teachers, and possibly others during events on 

campus.  Impacts to football field users may be large depending on the duration of construction activities.  

However, given the extent of problem that would be solved by the proposed action, these impacts may be 

considered relatively small in the long-term.  Additionally, the proposed action would possibly benefit 

public park users and those who use the beach by reducing the amount of storm runoff that flows outside 

the campus boundary.      

5.7 ECONOMIC AND SOCIAL RESOURCES 

Kahuku is a Census Designated Place (CDP) in the District of Koʻolauloa on the island of O‘ahu.  From 

the 1900s until World War II (WWII), Kahuku’s economy was based primarily on sugar plantations and 
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refineries.  After WWII, sugar production slowly declined as tourism and construction became the major 

economic drivers in the community with agriculture and retail also playing a smaller role.  Turtle Bay 

Resort as well as the scenic natural landscape of Kahuku are a major tourist attractions in the area 

(Hawai‘i State Info, 2006).   

The Kahuku CDP had a total population of 2,097 as of the 2000 census.  The unemployment rate in 

Kahuku was 9%, which was slightly higher than the unemployment rate of 6.3% for the State of Hawai‘i.  

The per capita income for Kahuku in 2000 was $12,340 compared to $21,525 for the State of Hawai‘i.  

The mean household income was $39,135 falling well below the State mean income of $49,820; 14.6% of 

individuals in Kahuku fall below the poverty line (U.S. Census Bureau, 2000).   

The majority of the children of high school age in the community attend public schools.  Only 2.4% 

attend private schools and 3.6% of children in the age range of 16-19 years are not enrolled in school 

(U.S. Census Bureau, 2000), leaving 94% attending public schools such as Kahuku High School.   

Potential Impacts and Mitigation Measures 

All available alternatives, with the exception of Alternative 4, would generate short-term economic 

vitality for the community by providing temporary construction opportunities for the duration of the 

project.  Alternative 3 would generate a small amount of extended economic vitality because of the 

maintenance necessary to flush out the underground storage tanks and disposal of the blockage items. 

The varsity football team at Kahuku High School, known as the Kahuku Red Raiders, has been known for 

its success as it is currently ranked second in the O‘ahu Interscholastic Association (OIA) East Division.  

There is a community pride associated with the Kahuku Red Raiders.  The implementation of the 

proposed action would drastically improve the condition of the football field during wet weather and 

would positively impact not only Kahuku High School students and sports teams, but also the community. 

Executive Order 12898 which addresses environmental justice in minority populations and low-income 

populations states that “…each Federal agency shall make achieving environmental justice part of its 

mission by identifying and addressing, as appropriate, disproportionately high and adverse human health 

or environmental effects of its programs, policies, and activities on minority populations and low-income 

populations in the United States and…”.  While Kahuku’s community income profile is defined as falling 

below poverty line, the population is not subject to environmental justice issues since Kahuku is a rural 

community and the income and ethnicity of the area reflect the general profile of some of O‘ahu’s rural 

North Shore communities, and because the proposed action is to provide an engineering solution to a 

recurring flooding problem and the long-term impact is a direct benefit to the community.     
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5.8 CUMULATIVE IMPACTS 

Cumulative impacts are two or more individual effects which, when considered together, compound or 

increase the overall impact.  Cumulative impacts can arise from the individual effects of a single action or 

from the combined effects of past, present, or future actions.  Thus, cumulative impacts can result from 

individually minor but collectively significant actions taken over a period of time.  The cumulative 

impacts of the proposed action along with past and reasonably foreseeable future projects proposed were 

assessed based upon available information.   

Continental Pacific, LLC plans to develop the Kahuku Village Subdivision on 172.7 acres of land 

separated from Kahuku High School by Kamehameha Highway (RMTC, 2008).  Drainage improvements 

and flood mitigation are proposed for the development and are not expected to create any adverse 

cumulative impacts for the proposed alternatives for Kahuku High School.  No other projects are planned 

on campus or in the surrounding properties that would compound or increase the impact of the proposed 

alternatives.    

5.9 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

A better drainage system is needed for Kahuku High School.  No long-term negative impacts are 

anticipated from any of the alternatives available, with the exception of the discharge of stormwater 

runoff directly to the ocean via Hospital Ditch that would occur under Alternative 3.  The preferred 

alternative would provide a reduction in the frequency and magnitude of flooding events at the high 

school with minimal impacts to the environment, most of which could be avoided or mitigated through 

the use of BMPs and proper O&M. 

5.10 PROBABLE ADVERSE ENVIRONMENTAL IMPACTS WHICH CANNOT BE AVOIDED 

As stated in previous sections, temporary noise, air, and visual impacts are unavoidable during 

construction.  Stripping of the existing lawn on the football field especially would inevitably increase 

runoff during construction and may affect the Golden-Plovers that utilize the field as a winter 

feeding/resting habitat.  These temporary negative impacts would be mitigated to the extent possible by 

implementing BMPs as well as by possibly avoiding construction during the wet winter season.   

Above all, the proposed action would have the largest adverse impact upon the students who utilize the 

football field for regular practice.  However, the benefits of implementing an improved drainage system 

for Kahuku High School outweigh the drawbacks of temporary disturbance during construction.  The 

proposed underground storage system is expected to drastically improve drainage at the football field.     
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6.0 ECONOMIC ANALYSIS 

[Awaiting information from USACE]
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7.0 COMMENTS AND COORDINATION 

7.1 COMMUNITY MEETINGS 

A community meeting was held at Kahuku High School on April 22, 2008.  Attendees included 

community members, high school staff, and representatives from USACE, DOE, USFWS, and Senator 

Daniel K. Inouye’s office.  The main topics that were discussed during the meeting included causes of 

flooding on campus, ways to improve drainage on campus, and drainage system maintenance issues.  The 

community meeting memorandum prepared by USACE is included in Appendix D.     

The main locations where stormwater flows over land and enters the campus were discussed.  These 

locations included the east side of the campus and areas facing Kamehameha Highway.  Community 

members commented that the dry wells installed in the 1970s do not work and agreed that installation of 

new drains that would drain the stormwater that currently ponds on campus would alleviate flooding 

problems on campus.  It was also agreed that the low spot of the campus is the football field and diverting 

excess stormwater towards this area would be a good option.  Issues on poor maintenance of the existing 

drainage systems outside the campus which aggravates flooding problems on campus were also brought 

up.  The importance of maintenance was stressed during the meeting.   
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8.0 PERMITS AND APPROVALS 

Several permits and approvals may be required prior to construction of the project.  Application for most 

of these permits would be made after the environmental review process (40 CFR 1500-1508 and Chapter 

343 HRS) is completed.  State and Local regulations pertaining to the proposed action are as follows: 

National Pollutant Discharge Elimination System (NPDES) Permit  

Under the Clean Water Act (CWA) Section 402, a NPDES permit is required for point source discharges 

of pollutants into surface waters of the United States.  The NPDES permit program is administered by the 

DOH Clean Water Branch under Hawai’i Administrative Rules (HAR) Chapter 11-55. 

DOT Highways Right-of-Entry 

If the proposed action is to involve work in the State highway right-of-way for any of the drainage 

features, a right-of-entry permission would be required from the DOT. 

City and County of Honolulu Department of Planning and Permitting (DPP) Building Permit 

Building Permits would be required for all proposed construction work related to the proposed action. 
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